The cardiac maladaptive ATF3-dependent cross-talk between cardiomyocytes and macrophages is mediated by the IFNγ-CXCL10-CXCR3 axis.
Pressure overload induces adaptive and maladaptive cardiac remodeling processes in the heart. Part of the maladaptive process is the cross-talk between cardiomyocytes and macrophages which is dependent on the function of the Activating Transcription Factor 3, ATF3. Yet, the molecular mechanism involved in cardiomyocytes-macrophages communication leading to macrophages recruitment to the heart and cardiac maladaptive remodeling is currently unknown. Isolated peritoneal macrophages from either wild type or ATF3-KO mice were cultured in serum free medium to collect conditioned medium (CM). CM was used to probe an antibody cytokine/chemokine array. The interferon γ induced protein 10kDa, CXCL10, was found to be enriched in wild type macrophages CM. Wild type cardiomyocytes treated with CXCL10 in vitro, resulted in significant increase in cell volume as compared to ATF3-KO cardiomyocytes. In vivo, pressure overload was induced by phenylephrine (PE) infusion using micro-osmotic pumps. Consistently, CXCL11 (CXCL10 competitive agonist) and CXCL10 receptor antagonist (AMG487) attenuated PE-dependent maladaptive cardiac remodeling. Significantly, we show that the expression of the CXCL10 receptor, CXCR3, is suppressed in cardiomyocytes and macrophages derived from ATF3-KO mice. CXCR3 is positively regulated by ATF3 through an ATF3 transcription response element found in its proximal promoter. Finally, mice lacking CXCR3 display a significant reduction of cardiac remodeling processes following PE infusion. Chronic PE infusion results in a unique cardiomyocytes-macrophages cross-talk that is mediated by IFNγ. Subsequently, macrophages that are recruited to the heart secrete CXCL10 resulting in maladaptive cardiac remodeling mediated by the CXCR3 receptor. ATF3-KO mice escape from PE-dependent maladaptive cardiac remodeling by suppressing the IFNγ-CXCL10-CXCR3 axis at multiple levels.